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The  Bnlsslon  of  an  Elementary  Slot  Vibrator, 

Located  In  the  Center  of  an  Ideally  Conducting  Disk 

Yu.  V.  Pimenov,  L.  G.  Braude 

Asymptotic  expressions  for  a  field,  arising  In  a  remote  sone  upon  the  excl~ 
tation  of  an  Ideally  conducting  disk  by  an  elementary  slot  vibrator  (magnetic 
dipole),  located  In  the  center  of  the  disk,  were  obtained  on  the  basis  of  the 
solution  of  a  strict  Integral  equation. 

The  emission  of  an  elementary  slot  vibrator,  located  In  the  center  of  an 
infinitely  thin.  Ideally  conducting  round  disk,  was  Investigated  by  M.  G.  Belkina 
In  work  [1].  The  solution  was  obtained  on  the  basis  of  the  Fourier  method  In  the 
form  of  a  series  of  spheroidal  functions.  As  Is  known,  such  series  In  the  case 
of  a  large  disk.  In  comparison  with  the  wavelength,  converge  very  slowly,  and  the 
solution  becomes  practically  unsuitable  for  numerical  calculations.  Thus,  of 


Interest  Is  the  obtaining  of  the  asymptotic  solution  for  the  case  Mi>l  ,  where 


K 


Is  the  wave  ntmber;  X  is  the  wavelength;  a  Is  the  radius  of  the  disk 


ta 
X 

A  unilateral  slot,  cut  In  a  disk,  is  equivalent  to  an  elementary  magnetic 
vibrator,  lying  on  a  disk.  In  accordance  with  the  principle  of  duality  [2]  It  Is 
possible.  Instead  of  a  problem  concerning  the  excitation  of  a  disk  by  an  elementary 
magnetic  vibrator,  located  In  the  center  of  the  disk,  to  solve  a  problem  concern¬ 
ing  the  excitation  of  an  Ideally  conducting  surface  with  a  round  aperture  by  an 
elementary  electrical  vibrator,  located  In  the  center  of  the  aperture,  and  then. 

In  accordance  with  the  known  transfer  eqxiatlons,  to  find  the  solution  of  the  Ini¬ 
tial  problem.  When  ica^l  the  second  (supplementary)  problem  Is  solved  quite 
simply. 

Statement  of  the  Problem 

Let  us  examine  a  supplementary  problem  concerning  the  excitation  of  an  Ideal¬ 
ly  conducting  surface  with  a  round  aperture  of  radius  a  by  an  elementary  electrical 
vibrator  with  moment  p  ,  located  In  the  center  of  the  aperture. 

Let  us  introduce  a  Cartesian  coordinate  system  x,  y,  s,  whose  origin  coin¬ 
cides  with  the  center  of  the  aperture,  axis  s  is  perpendicular  to  the  plane  of  the 
screen,  and  the  direction  of  the  x  axis  coincides  with  the  direction  of  the  moment 


2 


of  the  vibrator  {p  ■■  x^)  .  Let  ua  also  Introduce  the  cylindrical  coordl* 

nate  system  r,  cp,  z,  the  z  axis  of  \dilch  coincides  with  the  z  axis  of  the  Car¬ 


tesian  system  (Fig.  1) . 


'■i 


V  '1  ■ 


rig.  1 


The  strength  of  the  primary  electrical  field,  created  by  the  elementary 


electric  vibrator.  Is 


E\  »■ 


where 


=  z)cosff,  =  /,(r,  z)sln(p;  £i,  =  ^(r,  z)cosq); 

fi{r.  2)=- Af 

.-IKS  r.  I  11 

^ ~ir~  1  ~  {kR)* J  ’ 

J-I«a  r  r  3i  3  1  * 

/•(r.  2)  =  -Af— (i|i?)Tj-y; 


•ad  s  Is  the  dialactrlc  eonataat  of  tho  asdlua.  Ih«  tisM  dopsndanca 


taken  In  the  fom  e 


Under  the  effect  of  field  (1)  on  the  surface  with  the  round  aperture  currents 


are  Induced  with  a  density  of 

T{r,  +  (ri  f)  — *h/,V.  f)i  (2) 

'id  < '  .  '  *  ' 

The  vector  potential >  which  corresponds  to  these  is 

i4-»^Jpdp  j  /(p,  «)da,  (3) 

•  » 

Where 

L  —  p*  +  2*— 2rpcos(a->f), 

and  p  Is  the  magnetic  permeability  of  the  medium. 

6.  A.  Grinberg  showed  (see  [3?  or  [4]),  that  in  the  case  of  ideally  conduc- 
ting,  infinitely  thin  shields,  the  vector  potential  A  at  points  of  the  shield  can 
be  found  independent  of  function  Jir,  f)  .  This  makes  it  possible,  applying 
ralationship  (3)  to  points  of  the  shield,  to  reduce  the  problem  to  the  solution 
of  an  integral  equation  of  the  first  kind.  For  determining  function  A  on  the 
shield,  i.e.,  idien  r>a,  xa*0  ,  «a  will  proceed  in  the  following  manner. 


A 


Ihe  strength  of  the  secondary  electrical  field  £|  is  connected  with  vector 
potential  i4  by  relationship 

£i  =  — grsdV  — laX  (4) 

where 

M*|t 

The  following  boundary  conditions  should  be  achieved  on  the  surface  of  the 
shield 

£tf=  — r^a,  (5) 

r>a.  «==0.  (gj 

which,  taling  (4)  into  account,  can  be  rewritten  in  the  form: 

■^  +  I«y4,  =  £;,  r>a.  r«0;  (7) 

+ toii«n  r>a.  «  =  0.  (8) 

where  and  are  respectively  the  radial  and  the  asimuthal  components  of 
vector  A  • 

Siaea  Ej,  — ')cosf  ,  and  £|,  r)sinf  ,  Chan  In  ac> 

cordanca  with  the  resales  of  work  [3],  the  scalar  potential  Y  on  the  sorface  of 


shield  can  be  represented  in  the  following  form 


Vst|)(r)cos9  ooki^fL  r>o,  r=»0.  ''' 

and  function  t^(r)  should  satisfy  the  condition  of  emission  and  differential 
equation 


Solving  (10)  by  the  method  of  variation  of  the  arbitrary  constants  and 
taking  Into  account  the  condition  of  emission,  we  obtain 


t  in  »  (Kr)  +  j  f/l'>  («-)  j  f  (0 

-  (Kr)  J  F (0  //<;>  (Kf)  dt\,  r  >  a. 


where 


/({')  and  are  Hankel  functlonsof  the  first  order  of  the  first  and  second 

kind,  respectively,  and  B  Is  a  certain  constant,  which  must  be  determined  sub¬ 
sequently  from  the  condition  of  the  vanishing  of  the  radial  component  of  current 
density  at  the  edge  of  the  aperture t 

/r(a)-0.  (12) 


Thus,  function  and  consequently,  function  z)  also,  whan  r^a 


z  ■  0  are  determined  correct  to  constant  B. 


Expressing  from  (7)  and  (8)  components  and  and  then  changing  to  the 
Cartesian  components  of  vector  A,  we  obtain 


idiere 


A  —  ^§Aj[  “4“  j^^Ayt 

u)he/( 

A,  =  Af  (r)  -f  (rlcos  2q)  npH  r  >  a;  z  =  0 
A,  =  i4»  (r)  sin  >  a;  z  =  0 

0)  +  -^f-hf,(r.  0)] 

A<»>  (r)  =  A®  (r)  =  ±  (r,  'o)  -  -j-  >1)  -  (r,  0)] 


(13) 


(14) 


(15) 


Applying  (3)  to  points  of  the  shield  (r^a,  z—0)  and  taking  (13)  Into 
account,  we  arrive  at  two  Independent  Integral  equations  of  the  first  kind: 


0)+  Affr.  0)cos29  -  J  ■)<(•;  (16) 

*  ?+*»  ,|,p 

Af>(r,  0)sin2ip=«  Jpdp  J  -^^/y(P> 


(17) 


•  f 


where 


Vr*  +  p*—  2rpcos(«— f) . 


From  the  form  of  the  left  sides  of  equations  (16),  (17),  It  follows,  that 


7 


functions  i«tp,  a)  and  /*(p,  a)  can  be  sought  in  the  form 


1m  =*  IT  (P)  +  /*  (p)  cos  2« 

/y  = /?’(P)*5n2«  ’  (18) 

and  /®(p=^p) 


Substituting  (18)  in  (16)  and  proceeding  in  the  internal  integral  to  a  new 
variable  of  integration  p  with  respect  to  formula  (j=a— (p  ,  we  arrive 

at  two  Independent  integral  equations  of  the  first  kind  for  the  functions  /<•  (p) 
and  /w  (p)  ; 

A(^(r,  0^  =  ^J/5')(p)pdp  j*-^-cos>pdp;  r^O;  v  =  0;  2.  (19) 

•  b 

where 


D  =  V'^  +  p*  — 2rpcosp. 

The  left  sides  of  equations  (19)  are  known  correct  to  constant  B,  which 


should  be  determined  after  finding  functions  l^(p)  nnd  /®(p)  .  For  calculat¬ 
ing  constant  B  thera  serves  condition  (12),  which  after  the  transition  to  func¬ 


tions  /<*  (p)  and  (p)  takas  the  form 


/?(fl)  +  /?»(o)  =  0. 


(20) 


Thus,  the  problem  concerning  the  excitation  of  an  Ideally  conducting  surface 
with  a  round  aperture  by  an  elementary  electrical  vibrator,  located  In  the  center 
of  the  aperture.  Is  reduced  to  the  solution  of  two  Independent  Integral  equations 
of  the  first  kind  (19)  with  the  additional  condition  (20) . 


Equations  (19)  are  strict  Integral  equations  of  the  problem.  Ihey  are  valid 
with  any  values  of  parameter  ka.  We  are  Interested  In  the  solution  of  these 
equations  when  Ka>l  «  In  this  case  the  left  sides  of  equations  (19),  deter¬ 
mined  by  formulas  (15),  are  substantially  slmpllflad.  Since  Ka>l  ,  and  r^a. 
then  It  Is  possible  to  replace  the  Hankel  functions  going  Into  the  left  sides 
of  equations  (19)  by  the  first  terms  of  their  asymptotic  expansions: 


where 


It  Is  possible  to  transform  the  Internal  Integral  on  the  right  side  of  (22),  by 


employing  the  asymptotic  equality,  proved  in  work  [5]: 


2k  _ 

/»  l#t/) 


I -1—  cosvjJdp  j//f)(<c| r-pl)  + 

"  yrp 

;  i  (  -  1  )'■  //!f»  IK  (r  +  p)I  I  +  0  V  =  0;  2. 


Substituting  (23)  in  (22)  and  introducing  dimensionless  variables  t)  and 


y,  connected  with  p.  r  and  k  to  relationships 


we  will  obtain 


where 


-  a (\  J-g),  r  =  a(l  +  tj),  y  =  ko, 


I  «''’(g)//lf’(vh,-||)dM-  i  j‘  u'">(6)//?’(Y(Ti  +  6  +  2)Idr 
6  0 

.  .5-  ' 

-  C  e  ’  ^  e-'’"  -  d,  //?>  lY  (r,  +  1  )|. 


_  -I  - 

+  5)1  /r+1.  V  0;  2. 


and  C  =  — i  )/  a  e  '^B' 


la  a  certain  constant,  vdiich  will  be  subsequently 


determined  from  condition  (20). 


Eoiploying  the  equalities,  proved  by  G.  A.  Grlnberg 


- (Y 1 1, - 5 N 5  - //P lY (’l-f 
a»  £({  »-- 


(27) 


(28) 


m 

I 


/(?» (Y  h  -  £  N  6  =  e-'"" . 

r2nC 


we  transform  the  equations  of  (25)  into  Integral  equations  of  the  second  kind: 


M  e~*^  (t+n  %  „(v)  /«  «— iv*  y /  4. 2 

=  —  i  — - - r±LL  dt  + 

nVl 


5  +  <  +  2 


+  C-^:r-fiv-~ - .  ^  =  0:  2. 

nl'5 


(29) 


Since  by  assumption 


Y=^K'a>l.  then  the  solution  of  the  equations  of 


(29)  can  be  found  by  the  method  of  successive  approximations.  However,  It  Is 


more  convenient  to  employ  an  artificial  method. 


The  functions  of  u*''’  {D  are  proportional  to  the  components  /  *'  ’[n  ( I  4  ) ! 

of  the  current  density,  Induced  In  the  shield.  With  an  Increase  in  variable  E 

f 

functions  decrease  In  absolute  value  and  vanish  tdien  l-*oo  .  Thus,  when 

Y>l  the  main  contribution  to  the  value  of  the  Integral,  going  Into  (29), 
gives  the  neighborhood  of  point  I  >'•  Consequently,  the  following  approximate 
equality  occurs 


(£)  =  -  i  — - - t  f  C 

«  »'E(ff2)  -Tit 


-ft. 


,-IY«+ll 
«(£+»  ’ 


0:  2. 


(30) 


11. 


where 


U^y*  =  J  (5)  e"*''  d  5.  V  =  0;  2.  (31) 

It  Is  possible  to  strictly  show,  that  the  error  In  equality  (30)  does  not 
exceed  0(y~~^'*)  • 

For  determining  constants  let  us  multiply  both  sides  of  (30)  by  e~‘’^ 
and  let  us  Integrate  S  from  zero  to  Infinity.  As  a  result  we  will  arrive 


at  two  (for  V  =  0  and  v  -  2)  Independent  algebraic  equations,  by  solving  which. 


we  will  obtain 


where 


t- 

I4.ie'”Il-(I)(v'i4Y)l 

_b: 

<h(l  ittf)  =  1  e  ds. 


(32) 


(33) 


It  remains  to  determine  constant  C.  Employing  the  condition  of  (20),  which 


after  the  transition  to  functions  u*''*  (|)  ,  takes  the  form 

«“*(0)  +  «®(0)  =  0.  (34) 


we  obtain 


,-irr  -i«/< 
2V»Y 


(35) 


Exprecslon  (35)  Is  considerably  simplified,  if  ve  replace  function 
by  its  asymptotic  representation.  In  this  case,  the  following  simple  relationship 
C + 0(v“*^  will  be  fulfilled. 

2  ..a'A 


Thus,  the  functions  ({)  are  completely  determined,  consequently, 

the  distribution  of  currents,  induced  on  the  shield,  is  known. 


Let  us  proceed  to  the  determination  of  the  field,  arising  upon  the  excita~ 
tion  of  an  ideally  conducting  surface  with  a  round  aperture  by  an  elementary  elec** 
trical  vibrator,  place  in  the  center  of  the  aperture. 

The  vector  potential  of  the  currents,  induced  on  the  shield,  is  expressed  by 
formula  (3)  and  has  two  components:  A  and  A  ,  in  which 

X  y 

3^  +  A^{r,  z)cos2q| 

A,  -  Af  (r.  z)  sin  2v;  >!<*»  =  |  ’  (36) 

On  the  shield  (r^a,  2=0)  of  function  A^!^  (r,  z)  coincide  with  the  earlier 
introduced  functions  (r)  ,  and  at  an  arbitrary  point  in  space  are  deter* 

mined  by  the  following  expression 

m 

in'J 


tw  .  , 

J— ^cos^pdp.  V-O;  2.  (37) 


Formula  (37)  is  not  convenient  for  numerical  calculations.  Let  us  find  Its 


asysiptotlc  representation.  In  this  case,  we  will  distinguish  two  regions:  the 
first  •  adjacent  to  the  z  axis,  and  the  second  •  the  remaining  part  of  space. 


Let  us  first  examine  the  second  region.  Let  us  Introduce  a  spherical  sys** 
tem  of  coordinates  0,  ip  »  the  polar  axis  of  which  coincides  with  the  z  axis 

of  the  cylindrical  system  of  coordinates  (Fig.  1). 


Formula  (37)  In  this  coordinate  system  takes  the  form 


I. 


^  f>  f'  I'l.  I  0;  2, 


(38) 


where 

(^4(1  '-ly-  ioH  ^  e)sin"cosP)''® , 
r„-  f  lu. 

Since  In  the  examined  region  Inequality  Ysin0>l,  is  fulfilled,  then  the 
Internal  Integral  In  (38)  can  be  tmasformed  In  aeeordmee  with  the  formula  (see 
work  [7]) 


2.- 


,-»L. 


co$^dP^ 


-|/4*’(y6)  + 


“•  f  ^ (I  4 5) sine 

-f-  i  (-  I  r  wl’’  (y  fO)  1*0  |(y  sill  0)-*^J.  V  -  0;  2. 


(39) 


14. 


where 


6  =  [  i+  (1+  ir-- 2r,(l  +  g)sin  ej''*  . 
d  -  (  i  +  (‘  +  «)*  2^(1  +  £)sinej‘^  . 

Substituting  In  (38)  the  values  of  fiinctlons  (^)  from  (30)  and  employ* 
Ing  formula  (39),  we  obtain 


where 


A^=- 


1  - 

le 

4  I  2a  sin  <1  a  |  r. 


31£4X-(L'r(Qi(2.  r,.  0)  + 


+  iQ(2.  r,.  0+n)H-iClQ,(r,.  0)  +  iQ,(r„  0  +  n)|- 
—  '’,0)  +  iQ,(l.  r„  0+nI(. 


(40) 


Q,(ct.  r,.  0)=-Lr-'" 

A  J  I 

«• 

0)  ==  “  I 


0 


T(?-'- «) 


H?(yb)dl. 


Vl 


(41) 

(42) 


Integral  Qi(o,  r^,  0)  was  examined  In  detail  In  work  [7].  The  following 
asymptotic  equality  Is  valid  In  the  far  zone  (when  rg-^oc  ) : 


Qi(o,  r,.  0)  = 


Yny 


e"”  **  1 1 


-  <l>  ( )  I YO (I  -  sin  0))|  +  0  (r,-*0. 


(43) 


Integral  Qt(ro,  0)  wm  calculated  In  work  [8]  and  was  equal  to: 


9.(r,  9)  -  yi  . 


.o(/  iYr,(l  —sine)  )1. 


(44) 


In  the  far  zone  (when  r«-»>oo)  expression  (44)  takes  the  font 


I  ^ 


Q*{r„  0) 


(45) 


VT  e-*^*  e"**-* 


"y  Y  i  — sintt 


+  0(r,-^). 


Eoiploylng  relationships  (43)  and  (45)  and  changing  from  components  /li*  and 


Ax^  In  a  Cartesian  coordinate  system  to  components  A^  and  4,  in  a  spherical 


coordinate  system,  we  obtain: 


X  _  e~^ 

\  4j»  a  r, 

X  _  •VP 

•“tea 


•  S^(0)sin«p; 
S,(0)cosq), 


(46) 

(47) 


where 


s,  (0)  -  ^  j  If/g”  +  f/g»l  F,  (0)  -  Ft  (0>  + 


^  Tt 


I'^ny 


(‘ 


giVsinO 

Y  1  —  sin  0 


^g^slnl  \  I 

K"l+sin  8  /I 


Fi  (0)  =  0“''"’'"'  1 1  —  (b  iVi2y  (1  —  sine))]  + 

+  ie'’*‘"'[l -<l>(Ki2Y(l  +sine))l; 

f,(0)=  1(1  -<l>(/iY(l-sine01-l» -<b()^iY(H-8in0))l. 


(69) 


The  strength  of  the  secondary  electrical  flald  £i  In  the  far  sone  Is  con¬ 


nected  with  vector  potential  A  by  relationship  £i  — iw/l  •  Consequently, 


the  vector  components  of  the  strength  of  the  complete  electrical  flald  £  ^£i-j-£7 
In  the  far  zone  In  the  region  ***  equal,  respectively,  to: 


(50) 


(51) 


Let  as  proceed  to  the  calculation  of  the  field  In  the  region,  adjacent  to 
the  z  axis,  and  let  us  limit  ourselves  to  an  examination  of  the  far  zone. 


Assuming  In  (38) 


Lo  «  To—  (1  +  1)  sin0cos.p 


and  changing  the  order 


of  Integration,  we  obtain 


= 


I  — 

i  e  *  tt);*  p  V  Y 


w  IVr, 


r, 

X  cosvprfp,  V  0;  2, 


fG*'”(P)e'''‘ 


lYstnOtosp 


where 


(52) 


G<»»  (P)  =  j  (5)  l  \  H-  g  c'V£5'"«c05fi d  5,  V  =  0;  2.  (53) 

Integral  (53)  can  be  calculated  asymptotically.  Substituting  In  (53)  the 


walvM  of  fonetioaa  u*''*  (^)  from  (30)  and  disregarding  terms  of  the  order 


0|lY(l  —  sin0)r’^l 


,  we  obtain 


where 


I'  3nv  I  I— sin) cos P 


A‘^’  +  0|(Y(»-slnt)|-*'-|  .  (54) 


/C’®*  -  -  I  if  12  C  -  r  2e“*’ 


(55) 


W 


Expanding 


(I — sinOcosB) 


In  a  series  with  respect  to  powers 


sinOrosp 


and  being  limited  to  the  first  three  terns  of  the  expansion,  we 


arrive  after  term*by-tem  integration  in  formula  (52)  to  the  following  expres¬ 


sion: 


'T’ ^  A- r  -0:2. 


(56) 


idiere 


7^(0)-=  y9(Ysin0)  -i-  sinOy,(yslnO)  + 
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sin-  (0)  (/,  (y  ‘in  0)  --  J.(y  sin  0)); 


(57) 


T'''’(0)  ^  —  y,  (ysinO)  i-  -j  sinO(y,(YsinO)~ 

—  yt  (y  s'n  ®)l  +  ®  (y©  (y  0)  —  2J«  (y  sin  0)  +  (y  sin  0)1. 


(58) 


HBre  J  is  a  Bessel  function  of  the  first  kind  of  order  n.  Proceeding  to 


components  and  /I,  in  the  spherical  coordinate  system,  we  obtain: 


— Sin  f; 
i  m»  p  iW, 


(59) 

(60) 


where 


(61) 


K,(0)  -  (/C«  7<«(0)  +  ii(«r*(e,jco,0. 


(62) 


Coaaa4uantly,thb  I  conponantB  of  tha  voetor  of  the  ftrongth  of  the  eomploto 


•lootvlotl  flold  in  the  far  sone  in  region  v(l— 8ln9)>l  are  equal  to: 
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The  electromagnetic  field,  created  by  an  elementary  magnetic  vibrator  (a 
unilateral  slot),  located  in  the  center  of  an  ideally  conducting  disk,  can  be 
found  with  the  aid  of  the  principle  of  duality  [2],  employing  the  obtained  solu 
tion.  In  the  case,  in  the  far  zone  in  region  YsiiiO>l  the  strength  of  the  com 
plete  electrical  field  E'  la  determined  with  the  following  expressions: 


a)  in  the  upper  helf*apeee  (2>0)  i 


...  ...  I  '  '»  „ 


--  -- 

▼  •  r  t  r. 


-ivr,  iY*m«in9  „ 


where  m  is  the  moment  of  the  vibrator; 


b)  In  the  lower  half'spaee  (r<0)  : 

(67) 

(68) 

Accordingly,  In  the  region,  adjacent  to  the  z  axis  [l.e.,  with  the  ful¬ 
fillment  of  Inequality  Y(l~s>n6)  >  1],  the  field  In  the  far  zone  Is 


Ei  -  //;  K  -7  -  ^ 


4xa*c 


nrr,  iY*mcosv 


4ji^ 


5,(0). 


determined  with  formulas: 


a)  In  the  upper  half-space: 


iVf, 

r,  4na*  e  ' 

g~iVr.  y»mco8fi 

r,  4.T  <1*  i 


(l',(0)-2]. 


(V',(0)  +  2]: 


b)  In  the  lower  half-space: 


K-f.VT 


,  — iVr,  yt  ;/|  (in  9 
r,  4na*  t 


v,(h 


j-|Vr,  Y*/yiCOIf 

~~rl  4i,e*  s 


(69) 

(70) 


(71) 

(72) 


Numerical  Results 


Numerical  calculations  were  carried  out  for  the  case  y'=6  for  comparing 


the  obtained  asymptotic  expressions  (6S)-(72)  with  the  results  of  strict  solution 


[1]. 


Fig.  2  shows  a  standardized  diagram  of  the  directivity  of  the  elementary 


magnetic  vibrator,  located  In  the  center  of  an  Ideally  conducting  disk  on  the 

20. 


upper  side  of  the  disk,  corresponding  to  plane  (p=>90° .  The  solid  line  shows 
the  values  of  the  component,  relative  to  the  maximum  value  of  modulus 

j£j|  ,  taken  from  work  [l]  (strict  solution).  The  broken  line  shows  the  plot 
of  analogous  values,  calculated  In  accordance  with  formulas  (65),  (67),  (69), 
(71). 

Fig.  3  shows  a  standardized  diagram  of  the  directivity  In  the  plane  <p  — O' . 
The  solid  line  corresponds  to  the  strict  solution,  the  broken  line  to  the  values, 
calculated  In  accordance  with  formulas  (66),  (68),  (70)  and  (72). 

Fig.  4  shows  the  standardized  diagram  of  the  directivity  of  the  elementary 
magnetic  vibrator,  located  In  the  center  of  an  Ideally  conducting  disk.  In  the 
plane  (f-OO  ,  calculated  In  accordance  with  formulas  (65),  (67),  (69),  (71) 

whan  v^-io. 

Fig.  5  shows  the  standardized  diagram  of  the  directivity  In  plana 
calculated  In  accordance  with  formulas  (66),  (68),  (70),  (72)  when  y~I0. 


Fig.  6  and  7  show  the  plots  of  analogous  diagrams  when  Y*  IS. 

As  the  calculations  show,  formulas  (65)>(72)  span  the  entire  range  In  the 
variation  of  angle  0. 

The  obtained  solution  will  be  the  more  accurate,  the  greater  Is  the  magnl* 
tude  of  y=Ka  .  However,  as  the  numerical  calculations  show.  It  satisfactorily 
depicts  the  character  of  the  directivity  diagrams  even  at  such  a  small  value  of 

Y.  as  y="5. 

The  obtained  solution  Is  valid  only  when  the  magnetic  vibrator  lies  on  the 
disk,  however,  the  methodology  employed  In  thels  work  makes  it  possible  to  ob* 
tain  a  solution  also  for  the  case  of  a  magnetic  vibrator,  raised  above  the  disk. 

In  conclusion,  the  authors  wish  to  thank  Prof.  G.  Z.  Ayzenberg  and  Docent 
L*  S.  Korol'kevich  for  their  discussion  of  the  present  work  and  for  their  valuable 


advice 
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